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- (32, (38) (39) (40) . C er ta in of these changes are beneficial with important biologic effects; such as the induction of fever, stimulation of resistance to infection, and protection against radiation injury. Despite the significance of these reactions, little is known about the lnechanisms causing these effects.
Previous investigation in rodents showed that small doses of endotoxin (E. coli and B. abortus) rapidly deplete the plasma of iron; the serum iron concentration is maximally depressed 6-12 hr after the injection of endotoxin and returns to normal levels 24-36 hr later (I, 23-26) Iron balance studies were performed on rats housed in individual plastic metabolic cages. Dietary consumption of milk containing 0.25 pg iron/ml was measured daily. Four-day fecal and urinary collections were accumulated to determine their total iron content* The excreta were digested by a modification of the method of Hill (2 I), and the iron content of the digests was measured by a modification of the method of Ramsay (30)~ Segments of small intestine were prepared for radioautography and histologic examination as described previously (10, I 2, 22) .
Oral glucose tolerance tests were performed after the intragastric administration of I g glucose to animals fasted overnight.
The serum glucose concentration was determined by the method of Nelson ( 9) 2. Variation is expressed as E SD.
RESULTS
Iron absorption was measured in normal animals and in rats injected with endotoxin at various intervals before administration of the oral dose of radioiron. The absorption of iron was significantly decreased I hr after the injection of endotoxin (IO vs, I 7 %, P < O.OI), and was maximally reduced 6-12 hours after endotoxin (4.5 %). Subsequently, more iron was absorbed from test doses of iron, but absorption remained significantly decreased (P < 0.05) until g6 hr after endotoxin administration (Table  I ). In iron-deficient and iron-loaded rats, the absorption of iron from the gut was unchanged I z hr after the administration of endotoxin (Table   2 ).
Iron-deficient animals had a significant reduction in the absorption of iron at 24 hr (33 vs. 48 %) and 48 hr (3 I %) after the injection of endotoxin (P < 0.01). The serum iron concentration remailled unchanged from normal I hr after the administration of endotoxin (I 86 vs. I 85 &TOO ml). Two hours postinjection, the serum iron concentration was significantly decreased (I 35 &I oo ml), and was maximally depressed at I z hr (47 pg/ I oo ml). It remained significantly decreased 24 hr (86 pg/roo ml) after the injection of endotoxin. Forty-eight hours after the administration of endotoxin the serum iron concentration was normal (I 86 pg/Ioo ml), and remained normal in specimens obtained at later intervals. The total iron-binding capacity of SWW~ was decreased 6 alld 48 hr after the injection of endotoxin (P < 0.05) ( Plasma iron clearance studies were performed in fasted, normal animals, and in rats at intervals after an injection of endotoxin.
In normal animals, one-half the iron 5g was cleared from the plasma (T/2) in 62 min, and the calculated plasma iron turnover was 208 pg daily. Following the administration of endotoxin, radioiron was cleared from the plasma at an accelerated rate (T/2) + However, there was no increase in the calculated plasma iron turnover because of the simultaneous decrease in the plasma iron concentration. Abnormalities were most marked 12 hr after the administration of endotoxin, the plasma iron clearance (T/2) was 35 min and the daily plasma iron turnover was computed to be 94 pg. Subsequently, these measurements changed toward normal values (Table I) .
Body loss of iron was measured by chemical and radioisotopic balance studies of cumulative fecal and urinary collections from rats fed an iron-uoor milk diet. Chemical -analyses did not demonstrate a significant difference in the excretion of iron between normal and cndotoxintreated animals (45 to 50 pg/day).
Likewise,, the daily body loss of intravenously injected iron 59 was not significantly affected by the administration of endotoxin (0.2 % per day).
Histologic studies of the small intestine and measurements of mucosal lifespan were performed to ascertain if endotoxin caused changes which affected iron absorption. Tritium-labeled thymidine was infused intravenously into normal animals and rats that received a concurrent dose of endotoxin.
The duodenum and jejunum were excised from these animals 22 and 32 hr later. Radioautographs were prepared from sections of these guts and showed a similar turnover rate of intestinal mucosal cells in normal and endotoxin-treated animals. Arbitrarily, our data can be divided into an acute phase to include the 24-hr period following the injection of endotoxin, and a late phase. During the 1st day, endotoxin-treated normal animals show decreased iron absorption followed by a marked depletion of iron from the plasma. The plasma clearance (T/2) of transferrinbound iron is rapid, but iron turnover is diminished because of the low plasma iron concentration,
The iron content of the gut remains unchanged for the first 12 hr. That the decreased absorption of iron is not caused by excessive excretion of body iron into the duodenum with dilution of the labeled test dose, is suggested by the normal quantities of iron in fecal collections. The normal iron content of intestinal mucosa with an accelerated plasma iron clearance (T/2) suggests that the decreased absorption of iron is caused by defective transfer of iron from the absorptive cell into the body. The excessive absorption of iron found in endotoxintreated, iron-depleted rats indicates that severe iron deficiency has a greater effect upon absorption than endotoxin.
Results obtained at 24 hr show a transition between the acute and late elects of endotoxin.
The serum iron concentration, plasma iron clearance (T/2), calculated iron turnover, and iron absorption studies are significantly decreased, but these changes are less marked than measurements at r2 hr. At this time the iron centent of the gut becomes increased (Fig-. I) 
